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AE 0PEI—AIR THEATRE
This written description is accompanied hy drawings 
in  ^ elevation, plan and section showing an original design 
for an open air theatre. The following brief historical sketch 
of the Greek open air theatre is taken from Fletcher's History 
of Architecture.
"The Greek theatre was generally hallowed out of the 
slope of a hill near the city and was unroofed, the performances 
taking place in the daytime. In plan it was usually about 
two—thirds of a complete circle. The auditorium consisted of 
tiers of marble seats, rising one above the other, often cut out 
of the solid rock. Those spectators who sat at the extremities 
of the two wings thus faced towards the orchestra, but away from 
the stage. The Greek theatre, which was constructed more for 
choral than dramatic performances, had a circular "orchestra" 
or dancing place (corresponding to the stalls and pit of a 
modern theatre; in which the chorus chanted and danced.
The orchestra was the "germ" of the Greek theatre.
The stage was known as the logeion or "speaking place", 
its backwall being the skene {= booth or tent for changing in;, 
the latter name being preserved in the modern word "scene". The 
actors being few, the stage consisted of a long and narrow 
platform with permanent background. The height of this platform 
above the level of the orchestra is a question that has been much 
debated in recent years. The most probable view seems to be the 
following: (1) In pre—Aeschylean drama, before regular theatres
2were made, an actor mounted on a table, probably the table altar 
of the god Dionysus, and held a dialogue with the dancers or chorua. 
The rude table stage illustrated on some vases from South Italy 
may represent a local retention of this primitive custom.
(2 ) In the fifth century B. C. no direct evidence is available; 
but a low wooden stage is practically certain, connected by means 
of a ladder with the orchestra. (3) The fourth century is the 
earliest period in which there is monumental evidence. At 
Megalopolis a platform of wood from 3 feet 3 inches to 4 feet 
6 inches high appears probable, with a stone colonnade behind it.
At Epidanros there was a wooden floor supported by a wall 12 feet 
high. (4) In Hellenistic and Roman times, Vitruvins tells us 
the Greek stage was 10 to 12 feet high, and this statement is 
borne out by many extant examples.
The Theatre of Dionysus, Athens, completed B. C. 340, 
in which thirty thousand spectators could be accommodated, is the 
prototype of all Greek theatres, and was the one in which the 
plays of the great Athenian dramatists were produced.
The Theatre Epidanros, was constructed by the architect 
Polycleitos, and is the most beautiful as well as the best 
preserved example extant. The orchestra is a complete circle and 
is about 66 feet across, the entire theatre being 378 feet in 
diameter. Thirty—two rows of seats forming the lower division
are encircled by a broad passage (diazomaj which separates them 
from twenty rows above. Twenty—four flights of steps diverge
as radii from bottom to top of this second section.
3In the walls at the hack and at the ends of the stage 
there were commonly five openings to the stage; three in the 
main wall, opposite the auditorium, and for the entrance of 
nohility, and one in each end wall for the entrance of town and 
country people. Upon each side of the theatre between the 
auditorium and the stage was an entrance from the outside to the 
orchestra.
To quote again from Fletcher's History of Architecture, 
"The design of Greek theatres was adapted to Homan requirements. 
The auditorium, instead of being rather more than a semicircle 
as in the Greek theatres was restricted by the Romans to a semi­
circle, and consisted of tiers of seats, one above the other, with 
wide passages and staircases communicating with the external 
porticos on each story. At the ground level, separating the 
auditorium of sloping seats from the stage, was a semicircle area 
which was occupied by the Senators, and which in its original 
circular plan in Greek theatres was occupied by the chorus. The 
stage thus becoming all important, was raised considerably and 
treated with great richness, and became connected more completely 
with the auditorium. Theatres were still constructed on the 
slope of a hill, but where the site did not allow of this they 
were, by means of the new art of vaulting, constructed tier upon 
tier of connecting corridors, in which the people might retreat in 
case of sudden showers.
4The Theatre at Orange, South France, held 7 000
spectators, and is an example where the auditorium is constructed 
and not hollowed out of the side of a hill. In diameter it is 
340 feet between the inclosing walls. Staircases for access to 
the various levels were placed on each side of the stage, which 
is 203 feet wide by 45 feet deep, and inclosed by walls returning 
at right angles to the back wall. The great wall at the back of 
this stage, 314 feet long by 116 feet high, is ornamented by 
blind arcading, and has at the summit two tiers of corbel stones, 
pierced with holes, through which the velarium poles were placed. 
It originally had a portico attached to it.
The Theatre of Herodes Attieus, Athens, is also a fine 
example, seating 6 000 people. It is partly hewn out of the
Acropolis rock and partly stands free. The seats are cased with 
marble. It is believed that it was roofed with cedar, but this, 
however, probably only applied to the stage."
Following is a table., taken from the Dictionary of 
Architecture, giving relative sizes, etc., of Greek and Roman 
theatres.
Theatre. Ext. Diameter,Orchestra, Remarks.
Dramysus (Joannina), 
Turkey in Europe.
445
440
430
121
78 Very perfect 
120
Aspendus; Asia Minor, 409 71.2 Best preserved in the 
world. Roman.
Ephesus (asosoluk) 
Turkey in Asia.
Syracuse, Sicily,
660
495
467
240
Wood says 24 000 seats
440 116 Seats about 24 000. 
Date B. C. 470.
Argos, Morea 450435
200 Seats 13 000 to 20 000 
217 Imperfect. Greek
5Athens; Dionysus. 288.8 36.1 Seats 30 000. 
Commenced B. C. 437.
Athens; Bacchus. 250 72 Discovered 1862.
Following is an abstract of the description of the 
Greek amphitheatre at the University of California, which was 
given in full in the "Engineering 'Record", vol. 50, page 760:
The maximum seating capacity, including stage and all available 
places, is about 8 000. The auditorium is 254 feet 8 inches 
in diameter. The seats are arranged in two tiers. The lower 
tier is arranged about a circle 50 feet 8 inches in diameter, 
which is 5 feet 5 inches below the stage floor and 7 feet from 
the stage at the nearest point. The first tier consists of 
twelve steps with 3 feet tread and 5 inches rise, and seats 
1 600 chairs. Between the first and second tiers is the diazoma—  
an aisle 9 feet wide, level with the stage floor and the paradors 
(entrances at the sides). Bounding the diazoma is a wall 5 feet 
high and 10 inches thick, broken by eleven openings for access to 
the upper tier. A concrete bench in front of the wall seats 
160. There are 19 rows in the second tier of seats, each 
having a 30 inch tread and an 18 inch rise. The aisles divide 
the second tier into 10 wedge-shaped sections. The steps in the 
aisles are half of the size of the main seats, or 15 inches tread 
and 9 inches rise. The angle of rise is 30 degrees. There is 
a wall at the top 2 feet high, this being 32 feet 6 inches above 
the stage level. The ground is level with the top seats part 
of the way around the perimeter so that there are openings
6through, the wall opposite the upper ends of all hut the two end 
aisles. The second tier seats 4 025 people; the orchestra 
600 people. Total 6 000 plus 1 000 on the stage gives 7 000.
It is said this can he increased, in case of necessity, to about 
8 000. The stage is 134 feet long and is hounded on the hack 
hy a wall 42 feet high. The scheme was suggested hy the Greek
theatre of Spidaurus.
Regarding the size of seats the data obtainable is more 
or less confusing. According to Vitruvius, the seats should 
he not less than 20 inches in height, not more than 22 inches in 
width, and not more than 2 1/2 feet nor less than 2 feet in 
depth. The seats at Pompii are about 1 foot 3 inches high,
2 feet 4 inches deep, and 1 foot 3 1/2 inches wide. The steps 
at Epidaurus are 28 1/2 inches throughout; the rise for the upper 
range is 15 1/2 inches, for the lower range 13 5/8 inches. There 
are 35 ranges, and the seating includes a semicircle in plan.
The size of seat step adopted in this problem is 
32 inch tread hy 14 inch rise, for the three tiers. The 
orchestra floor is howled in accordance with an isocoustic curve, 
there being a total rise of 6 feet 6 inches from front to rear.
The stage is 4 feet 6 inches above the orchestra floor and 7 feet 
above the floor of the orchestra pit.
In the plan adopted traditional forms and arrangements 
have been adhered to so far as modern conditions would permit.
In the Roman type of plan, the only one adapted to a level 
topography, the passageways and stairways radiate from the center
7of the circles of seats to the outside, and open directly upon 
the exterior. This is the hest possible arrangement, so far as 
the matter of exit is concerned, because it distributes the 
audience uniformly over a great area as it emerges from the 
building, thus preventing the possibility of an undue crowding 
at one point. But here arises a contingency; since, in the 
modern development of the theatre, admission thereto is by the 
reserved seat ticket system, such a plan would necessitate an 
unnecessarily large number of ticket sellers and an attendant 
for each individual entrance. Such a system of management 
would be both cumbersome and expensive. Commercial requirements 
demand that the patrons shall be concentrated at as few points 
as possible for the purchase of tickets, and also that from 
these points they shall be conducted to their seats with the 
greatest facility and with the least possible mimber of attendants 
consistent with good service. A plan which should provide for 
the forementioned contingency, as well as secure the facility of 
exit of the historical plan, was one of the dhief points sought 
for in this research. It is thought that such a plan has here 
been worked out. The patrons may purchase tickets at any one 
of three widely separated box offices, or, if the management so 
desires they may be required to purchase them at the central 
office. Prom these three points, or from the central one alone, 
the communications with the seating surface is simple and direct.
tThe seats are divided into four main parts; viz., 
the orchestra, seating 950 persons; three tiers or hands of 
seats, separated by semicircular aisles and seating 1 200,
1 800 and 2 400 persons, making a total of 6 300 for the entire 
auditorium. The seating was figured on a basis of 32 inches 
back to back of seat and 20 inches in width per person.
There is a semicircular promenade above and to the 
rear of the highest tier of seats, which in an emergency could 
be seated with three or four rows of chairs and increasing the 
seating capacity of the auditorium by 500 to 800 seats.
Access to the orchestra and loges is made through 
the main foyer or through the parador (or entrance) at either 
side of the orchestra. Access to the three tiers is through 
the main foyer or through one of the paradors in connection with 
three semicircular galleries, one gallery for each tier. From 
the galleries stairs lead to the seats above. There is a 
separate stairway nine feet wide, for each section of approx­
imately 300 seats.
There are 216 lineal feet of exits from the building, 
or an average of 3.4 lineal feet per hundred persons. A common 
rule for figuring the width of stairs in schoolhouses is as follows 
4 1/2 feet in width for the first fifty persons using such stair­
way and 6 inches additional for each additional 50 persons.
Applying this rule each section of 300 persons (using a common 
stairway) require a 7 foot stairway. The minimum width used 
is 9 feet.
9The exits are divided as follows:
Used by: seats lin. ft. lin. ft. ;
Orchestra and loges 950 hundred
First tier 1200
90 4.2
Second tier 1800 54 3
Third tier 2400 72 3
Total 216
10
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